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agent, antiallergic, remedy for autoimmune diseases, rem- 
edy for chronic inflammatory diseases such as inflammatory 
bowel diseases (ulcerative colitis and Crohn's disease), anti- 
cancer agent, or remedy for nerve degeneration diseases. 
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> 

2, 3-v^Kn-l, 4-^/v ; t^^y-2-*/l'*'-;l/- (S) - 7xx;W77=^- 
(R)-^D7x-;i/77-> 

(S)-2, 3-v^tKn-l, 4-^<>'y*v ? ^-^»-2-^/U^7t'-(S)-7^/WT7 
20 -/l^-(R)-^D7xZjb77-> 

(R)-2, 3-^tKu-l, 4--<yy-7t^-2-*;^=/w-(S)-7x^77 
— (R) -^D7i"Jb77r> 

2, 3-$?fcKn-l, 4-^y r > 5 ^^-2-7J^=^-(S)-7 3 :-^T7-^- 
(R)-*'D7i-Jl/77;> 
25 2-^^^Tir^- (S) -cmV/w- (R)-|07 1^77-> 
3-^-yPT-fe-^- (S) -P^fv-yU- (R) -^D7 i -^7" 7 — > 
3- (2-7 W 7°Uh°j-~/U- (s) - n^vvU- (R)-^D7i-il/77X> 
(2-^P7x^)7tf;K (S) -o^/U- (R)-#D7xZjl/77-> 
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(3-^pp7i- /U)7'-fc?7l'- (S) -P^fvVl'- (R) ~^*D7 i-/k?7-> 
(4-^an7i^)7tf/V- (S) -n^vvP- (R)-*'n7i-^?7-> 

(3- 7Jls*n7^-/U) T-fe^/U- (S) -P-fCyW- (R)-^D7 i-JI/77- > 
5 (4 - 7/^n7i^/U) 7 ■fe^/U- (S) - uji/jV- (R)-^D7xrjl/77-> 
{2-*\£i-i/7aL~M T±=f-;^- (S)-n^v'^- (R) -^D7i-/l/77-> 
(3-^h^rv<7^/W)T-fe^- (S) -D^yU- (R) -^D7 1-/1^77-> 
(4-^h^v/7x=/l')7tf/U- (S) -n^Sz/U- (R) -#D7i-/V77^> 
2, 3— S^tKo-l, 4-^<>')/^^>^-2-*>'^=/^-(S)-n>('v'/U-(R)-^ 
10 P 7i-Jl/77-> 

(S)-2, 3-v^fcKo-l, 4-^/'W , ^-2-*/I'#=A'-(S)-d^- 
(R)-^D7i-/l/77-> 

(R)-2, 3-i/tKn-l, 4-^/7^^-2-^/^- (S) - n^- 
(R)-#D7i-JI/77r> 
15 2, 3— S^fcKn-1, 4-^>/S^>Tii'-2-*A^?=/V-(S)-o>fv'yW-(R)-/J?D 
7in;i/77-> 

-fta (8) -r^sftafls^oafMifci/rttx 

20 2-f x^/U7tf /V- (S) - 7x^/1/77=/!'- (R) -#ao/f-» (+)-bT-^>^ 

3-^3L=-^T±^/U- (S) (R) -tfatufirts (+) -t'^^v 5 
yu i^-ryi^ 

3- (2-7y/U)^Ptr*=/V- (S) -7i-yUT7=y^- (R) -#BB^// ( + ) -fc° 
25 -^v^-yu ac*^ 

(2-*no7s.=yV)7-fc?7i'- (S) -yx.—jVTy—jV- (R) -#po^77 (+) -fc° 
■^✓"v?;*-— yu m^-ry^ 

(3-^nP7^yWTir^- (S) -^i-zuTy-y^- (R) -aKo^y (+) -t° 
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(4-^nP7x^)7tf;u- (S) -7x^/1^77-^- (R) -*'pn^f-» .(+) -t" 
(2-7/^o7x- /U)Tir^^-(S)-7^/UT7— /U-(R) -)j?an/f^ ( + ) 

(4 - 7/l'tn7x=/l') Tir^vu- (S) -7x-/U77-^- (R) - tf;n ( + ) 
10 (2-^V^y^=rJ^)T±^-JV- (S) -7x^/U77-^- (R) -ztfpp^lW (+) - 
(3-^h=¥v'7^yu)Tir^l'- (S) -7x=/U77=^- (R) -t^pp-Tv^ (+) - 
{A-^^yy^)V)T^)V- (S) -7^=-)VT7=-)V- (r) -tKpcmW ( + ) - 

15 Vi-ytt^/u ol^jv 

2, 3-^tKp-l, 4 ^V P i?^^-2-7J/^=/U-(S)-7^yUT7=y>- 

(S) -2, 3- v^tKP-l, 4-^/V r ^:t^V^-2-;&/M?-/k- (S) -7*=/UT7 
-yi^-(R) -**nn^>y (+) -t 0 -^^^-— :x;*7VW 

20 (R)-2, 3-^tKP-l, A-^y^^Jr*^>-2-lj;VT£~;v- {S)-7*-;VT7 
-As- (R) -#nn^» ( + )-t°-7-^v J ^-— /u zc^x/k 

2, 3-S^tKP-l, 4--<^/v ? ^^^-2-7J/^=/U-(S)-^i-^T^-^- 
(R) -#PP^f>'^ ( + )-t°-7">'v J ^-— ttfrfl* 

1-=f^~jVT^}V- (S) -P^fv'/W- (R) -TjfBP^f^y ( + ) -f^Vv^-ZU 

25 

3-7 c ^=^Tir^-(S)-P^^/U-(R)-#PP-<i/> ( + ) - \f-ry\?**-;v 

3- (2-7y/u)7°Pt 0 ^-^- (S) -P-f^u- (R) -#PD^y ( + ) -f-ti/V* 
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(2-^pn^-/u)Tir5 L /u- (S)-cm'v7U- (R) -$dd^ ( + ) - 1 0 ^-^ 

{Z-$uu73u=.>v)TM^-)V- (S) -D-Y-^/U- (R) -t;Dn/f-/y (+) -fc°^v?^- 

(4-^oo7i-^)7tf;!/- (S) -P-fvvU- (R) -7j?PP^>:/ ( + ) -t 0 -^>-^ 

(2-y/^uy^ju)r±f-/u- (s) -p^>/u- (r) -^Dn^>y (+) -t 0 -^-^ 

10 (3-7y^P7 J :=/w)T-lr^/u-(S)-n^v'/^-(R)-7}?nD^>y 

(4-7/\'*uy^~/u)T±3-/l'- (S) -P-Yv'/U- (R) -i^uuy(i/^ ( + ) -t°^-> 

(2-^h^>7i=.^) Tir^- (S) -a^Tv'/W- (R) -^nD^y (+ ) - t°-^>v? 
15 ^-—/U ttrri\> 

(3-^f^ri/7i= 7U) Tir^vP- (S) -p^v/L— (R) -#no^i/y (+) -t°^v? 

(4-^h=3ri/7^-/U) (S) -P^fv^- (R) -^nn^y (+) -t^^v? 

20 2, 3-v^Kp-I, 4-^0-i/^drv-V-2-^7^-/U-(S)-P-r^/U-(R)-7jf 

(S)-2, 3-S?fcKn-l, 4-^^/v J ^-dr^-2-^;^'-/U-(S)-P-1'v'/U- 
(R)-^pp-rv-> (+)-h°1->i/jr~;u ^=t)V 

(R) -2, 3-5?fcKn-l, 4-^<>i/v ? ^-^>^-2-*^=/U-(S)-p^>/U- 
25 (R)-7j?pn^^> 

2, 3-v^Kp-I, 4 i^v ; ^-r>-2-^^-/U-(S)-P-r->/U-(R)-/i?P 

p^W (+)-fc^h>-voj-— 3-?sr>v 

2-^^i-/UTir5 L /u- (S) -y^-j^Ty-tv- (R)-^D7ir;i/77-> (+ ) 
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3- {2-yy>v)zfu\?jr=-]V- (S) -7i-;u77-^- (R) -**P7 > 
(2-^OP7xS/W) Ti?^- (S) -y*.~)VT7=.)V- (R) 7 1-^77- 

(3-^pn7i-;u) Tir^A— (S) -7x^^77^- (R) -|D7i^77^ 

10 (4-^oo7x=/l/) Tir^vw- (S) -7x-/U77^~ (R) 7i-^77- 

> (.+)— br-fi^?^-— ^*7vu 

(2-7/UtP7x=^) T-fe^U- (S) -7x-/l/77=^- (R)-^D7i -;i/77 

(3-7/VtP7x=/V)7W- (S) -7x^77-^- (R) -JtfD 7 i-il/77 
15 -> (+)_tr^->^— /u i^x/w 

(4-7/V^-P7rt=^)Tir^- (S) -7xi/V77-^- (R) -#D 7 mr.;!/^ 

(2-^h^i/7^-/U)Tir^~ (S) -7^=/V-T7-^- (R) -^D7i-Jb77- 

20 (3-^h^7x^) Tir ^/u - (S) - 7 x=;>77=^ -(R)-^D7i-;V77- 

> ( + )-f-^>'V ? ^-— JV ^7sT)V 

(4-^M^>7^yu) T-ir^- (S) -7x-;W77-^~ (R)-^D7 m -yl/T^n 

2, 3-v^tKP-l, 4-^V/v ? ^-^>-2-^/W7j?^-(S)-7i=/l-T7=^- 
25 (R)-#o7x-;i/77-> (+)-f^^-/v ^-r/u 

(S)-2, 3-^tKn-l, 4-^^/v ? ^^-2-^/U7j?n/V-(S)-7^/UT7 

-^-(R)-^D7i^Jl'77^> (+)-bf^->v : ^-/u ttrtv 

(R)-2, 3-^tKn-l, 4-^<>'i/v ? ^^-2-7j/^=^-(S)-7i=/UT7 
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2, 3-7tKo-l, 4-^7/7t c 77-2-#/I'/1?— /I'- (S) -y*.~)VT7=^JV- 

(S) -n^Tvu- (R)-^D7i-;i/77-> ( + ) -t°-?-7 
(S) -p^7/U-(R) -st?D 7 ( + )- £':>- 7 

3- (2-7l)/U)7ut: 0 ^/U- (S) -n-rwv- (R) -#D 7 x =.)]/? 5 — > (+) - 

10 (2-^nn7i^/W)Tir5 L /v—(S)-n^^-(R)-^D7x-;i/7'7^> (+) 
-t°-7-77;t— ^ S^cfjV 

(3-^Pn7x=/l/)7W- (S)-d^-(R)-#D7i-;P?7-> ( + ) 

(4-^pp7x^) Tir^/tx- (s) -cm^/I— (R) -#D 7 z-;i/77-> ( + ) 
15 -fc°-^7'7;d-— ^ ^-^tj^ 

(2-7/U^-D7^^/u)Tir^/W- (S)-n7-7/w- (R)-**P 7xzi;i/7^-7 

(3-7/^d7i-;i^) Tir^/i^- (S) -n^>/w- (r)-^d7i^77-> 
(+)- 1^-7*7;*— ai^x/u- 
20 (4-7;^n7x-/V)7tf/l/-(S)-o^-(R)-^D7i-^77-> 

(2-4^>7i-/U)7tf /u-(S)-n^;U-(R) - ^D 7 ir;|/77-> (+) 
— f^v^-— /u :x*7vw 

(3-^^-77^/1^) Tir^- (S) -E»7v7U- (R)-t>D7i-^77-7 (+.) 
25 -t°-?-7voJ-— /U x^-tvU 

(4-^^->7x-^) TirfvU- (S) - D^TyU- (R)-#D7x -;i/77 ^7 (+ ) 
-f-T^v^— /w a^T^u 

2, 3-5^tKP-l, 4-^7/^^77-2-*/^— /U- (S) -P-fv'/l'- (R) 
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(S)-2, 3-i?tKn-l, 4-^>/^drv-^-2-^/^^/U-(S)-n^;WU- 
(R)-^n7irjV77r> { + )-t°-r>'*/*—;v x7T/i/ 
(R)-2, 3-^fcKP-l, 4-^>yv ? ^^-2-*^=yu-(S)-n>fv'/u- 
5 (R)-^D7i^;i/77-> (+) -Vj-yi?sj-—;l< :t*7vW 

2, 4-^^/i>^y-2-^^yf^^- (S) (R) -**D 

10 -te (9) T-^2ft£fc£$J©JI#^UT«:s 

(S) -7i^77=^ 
3-^— /I'Tir^vl'- (S) -7xc^77^> 
3- (2-7p/i-)7°Pt 0 ^-— yu- (S) -y^)VTy=-^y 

(2-^OP7x- /U) T-fe7°/U- (S) -7x^/1/77-^ 
15 (3-^nP7^=/U)Ti?^/W^(S)-7^=/UT7=>' 

(4 -^on7x=/V) T-tr^/v- (S) -7x^/1/77=^ 

(2-7/^n73i— ;U) 7ir^;u- (S) -7x-^77-V 

(3-7;^n7x.-7U) Tir^u- (S) -7 ^—jVT^-y 

(4 — 7/W;3~n7^— /l^) Tir^A'— (S) -7x— /U77— V 
20 (2-^14V7x=. AOr-fe^- (S)-7x-^77-y 

(3->hdrV7^/l^)Tir^- (S) -7x^/U77->' 

U-^M^^a^/VOTir^/W- (S) -7:c=yl/T9= V 
• 2, 3-i^tKo-l, 4-^/v ? ^-^>>'-2-^7/W^yV-(S)-^=/^Ty-^ 

(S)-2, 3-^tKn-l, 4-^<^/v ; ^-^>>'-2-7J/^-/P-(S)-7^/W7'7 

25 

(R)-2, 3-^tKP-l, 4— <^/v ; ^-^»'-2-7J/Ufc/V-(S)-7^/UT7 
— >- 

2, 3-$Wp-1, 4-^^y , v J 7 t ^-2-7J/^^/^-(S)-7^AT7-^ 
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2- i-^;vr±^-;v- (S) -n-fv'V 
Z-^-jVT^jV- (S) 

3- (2-7Wynt't-/i/-(S)-D^-/y 
(2-^du7x^) Tir^- (S) - u^fi/y 

(2-7y^D7^/W)T-fe^/W- (S) -P-lW 
(3-:7/l^p;7^/l')T-fe^vi'-(S)-P^>' 
(4 -7/^n7x-^) T^lV- (S) - P^fvC 
10 (2-^^>7^-/U)Tir^/U-(S)-P^»' 
O-^MrvO^-zl^ T-fc^vU- (S) -p^vC 
(4-*Y*i/7*-/U) (S) - P^Ti/^ 

2, 3-v^Kp-I, 4— <>'i/v ? ^^-2-^//^^/U-(S)-P-ri/^ 
(S)-2, S-v^Kp-I, 4-^>-y> ? ^-^>>'-2-^/l'7K-/U-(S)-P-f^>' 
15 (R) -2, 3-^tKa-l, 4-^^/^^yy-2-ti/U^/U- (S)-p^^ 
2, 3-v^tKP-l, 4-^<^/v ! f-^-2-^/^fc/U- (S) -p^-»- 

-Has (id ^mgtiz<b&to<DmfcmtLT&, 

20 2-^-/l-7'1?5vU- (S) /l^T7-> au7Sf)\, 

3-^=7UT-fcfvU- (S) -7^-/UTy-> ;*^VU :i*7VU 
3-(2-7y/U)7°Pt°^-n/l'-(S)-7^-/UT7-y ^^vw ^vvU 

(3-^po7i-/U) T-ferfvu- (S) -7^-;UTy-> ^fvl' ji*7VU 
25 (4-^pp7i— (S) -^^^/UT^- v ^fvl/ :x*tvp 

(,4-7/^x17^— ;U)T±?-/u- (S) -7aL=.)VTy=-ly ^^-x/i^ 
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T-fe^/u- (s) -y=c=.juT^=-> 

2, 3-v^Kp-I, 4-^y^*^yy-2-j}jU7#-jU-(S)~7^-jl'T ; 7-y * 
5 ^7St)\, 

(S)-2, 3->>fcKn-i, 4-^9i?**y>-2-*;vi$-;\,-{s)-y3 L -j\,Ty 
(R)-2, 3-^tKD-l, 4-^y)/i/**i/>-2-jJJl'7$-/U-(S)-7x.-/l<T7 
10 2,3-^tKD-l, 4 i^v?f (S) -7x^^77-^ 

2- ^^-/UTir5 L ^-(S)-P^»' xxt;v 

3- ^^TW/P-(S)-a-r^>' 3S*9v^ 
3-(2-7y^)^Dt°^--^-(s)-n^>v zctct)V 

15 (2-^pa7^yu)Tir^-(S)-p-f^ tty/u 

(4-^PP7x- ^)7tf/V-(S)-D^y jc^tvV 
(3-7^07x^^)7^- (S) - P-f^ p«^yv at^fvi/ 
(2-^^->7x^)7tf (S) - n^->y ^=f)V 

(4-^h^>7x-^) 7tf ^- (S) - p>f^ ^jv ^TfV 

2, 3-v^Kp-I, 4-^^/^^^-2-7J/^=/U-(S)-P^>^ ;*?vU 
25 -XtvU 

(S)-2, 3-^tKP-l, 4— <^i/^^»-2-^/l.fc/U-(S)-P-r^ ^ 

(R)-2, 3-v^tKP-l, 4-^^/v5^^-2-^7/^-/U-(S)-P'YiX^ ^ 
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2, 3-$*fcKn-l, A-^yVJ^>-2-i]^ifs^-{S)-ny(i/y « 

2- f x=;l/7tf ^- (S) - 7x=/k77=^ ^7^f)V 
5 3-^3i— /I'Ttf/U- (S)— 7 3-=- )V7y=.l/ 3L=?yl> oc^tvU 

3- (2-7i'/l')7 P Dt 0 ^^-(S)-7^/UT7-^ x-XtjV 
(2-^pd7i-/1') 7t v f (S) - 7x=yl/77-y ^^yU :t.X7VU 

(4-yuay^=.ju)T^^- (S) -yz^=.)VTy—y x-Xtiv 
10 (2-7;^o7x^l/) Ti?5^- (S) -y?-=-)VTy~y ac^yu x-Tsfjv 
(3-y/^uy^=.;U)T±y^/^— (S) —7x-~;UT7~y x.f-/U xa^/u 

(2- tV^s? ^~)\/) T-tJ-jis- (s) -yx.—;\s7y=-y ^J-;v ^yyiv 
O-^Mt^T'jl^u) /"tr^/U- (S) —y ^=-)VTy=-y xf-fis ^yy;V 

(S)-2, 3-^tKn-l, 4 — iy/^^v/y-2-*/^/l/- (S) - 7x=^77 

20 (R)-2, 3-v^tKP-l, 4-^y/v/t^y-2-*/U^-(S)-7x^77 
— 1/ =c-=f-)\s ^-yy-jv 

2, 3-^tKP-l, 4— <l/y*i?y^jy-2-7JSi'7$~/l'- (S) -7*-/\/Ty~ls ^ 

2—y^^=-)\>T J t s f->\'—(S)-U'(i/l/ 3L7<t>V 
25 3— JVT^^/V— (S)—v4i/ls z-y^jv ^yy;U 

z-(2-yy/\s)y°u\?jr—/v-(s)-uji/> a^/u ^yy-/i< 

(2 — 7T2Vyx.—/\')T±=f-/V-(.S) — X2'ii/l/ 3L=f-)V ^TsyyU 
(3-^DP7x=;i')7tf;i'-(S)-n-('i/y oc^yu ^yy-)V 
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(2-7^P7ai-/P)7ir^-/u-(s)-n-fi/>' ^fvU ^y-;V 

(3-^h^>7x=^)Ttf (S) - n^>v ^x/V 
(4~? l h*i>'yx-~Jl')T±3 L Jl'-(S)—v<4i/y ji^/U z-Xrr/V 
2, 3-^tKn-l, 4-^y^^>'-2-*/U7j?=/U-(S)-n^v'> i 

10 (S)-2, 3-^tKo-l, 4-^j/^^>V-2-*^=./U-(S)-o-f^ ^ 

(R)-2, 4— <^/v ? ^v'V-2-^/W#=/U- (S) -P>f^ ^ 

2, 3-^tKD-l, 4-^^S^-fV-2-*yHj?=/U-(S)-0^f->i/ ac x /V ^ 
15 7VW 

2- x^-^TirxA'- (S) -7x^;U77-y tert-^)V ^Tcfjv 

3- x^-^T-fex/W- (S) -7x^77=> tert-Zf^/V ^*tvU 
3-(2-7y;Wynt 0 ^--/U-(S)-7^;ur7-^ tert-zf^fr tty-fr 

20 (3-^nn7x-^)7tf^-(S)-7x^77-y tert--f=f-)V tty-jV 
(4-^aay^ju)T±^-ju- (S) -y^/UTy^ tert-zf^/v auy^jv 
(2-y/U^-uy^ji-)7±i L /u-(S)-y^/UT : 7—> tert-zfy^iv =c^riv 
(3-y/^tiy^;u)T±^/u-(S)~y^jUT^y tert-zf^/l' 3l^t-)V 
(4-y/v^-u-7^ju)7±^/u~(s)-y^jury~> tert—zff-zv ^t^tjv 

-25 (2-^^>>7x-^)Ttf /l'- (S) - 7xz;V77=V tert-Zf^JV ^x/U 
(3-^^>7i^/W)T-fe^-(S)-7i=/VT7— > tert-y^)V s&cffl, 
(4-*Y*isy^~;V)7±3-jv-(S)-y 3L -,\,~}'y-iy tert-zf^;^ *-*T)V 

2, 3-5?fcKo-l, 4-^<^/v ; ^-dr^-2-^^-/^-(S)-7i^^T7-^ 
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(S)-2, 3-^tKP-l, A-^vVVlir* : s^-2-l3Jvts~jv-{S) -y^=-)VTy 
=■ y tert-^f^-jV ^Xy-jU 

(R)-2, 3-^tKci-i, 4-^v ? t^v'y-2-*/^-;L'- (S) - 7x^77 
5 — V tert—'f'f/V ^^yiV 

2, 3—^tKP-l, A-^y^/^^y-2-io;^=- ;v- (s) -y ^~;^Ty=-y ten 

2-^-^.— /VT^J^- {S) -tiyii/y tert-yj-fr ^-7.y)V 

10 3-(2-7y/U)7°Pt 0 ^-=^-(S)-D^'» ten-y^-fr 

(2-?uv7^~;l')T±3-;l'-(S)-t2ji/y ten-y*^)^ ^.tstjv 
(3-^uuy^/U)T±^-^-(S)-^i^y tert-y^/U x.?rf)\> 
(4-?vvy^~/l')T-t3 L ;\'-(S)-n4'yy tert-zf^/V ^XtjV 
(2-y/^r2y 3 L=L/u)T±^'/^-(S)-o4i^y tert-y"=f)V aL^fjv 

15 (3-7/^D7x^/l/)7tf /l'- (S) - n^->y tert-y°J-/V ^^=r)V 
(4-7^D7x^)7tf/l/-(S)-n-<v/y lert-y'^^ ^*y;V 

i.2-^Y^yy^~MT±^-;v-(S)-^yy ten-y^fr =^^yjv 
(3-^^7i-^)7tf ^- (S) - a-fi/y tert-zf'f-fr =^^y;V 
(4-^h^yy^—^)T±^-^-(S)-ayyy tert-y^ =^*y)V 
20 2, 3-^tKn-l, 4 — <yV : y**yy-2-1l}Vifs~jV- (S) -uMyy tert-^ 

(S)-2, 3-i?fcKa-l, 4-^y^y**yy-2-%>Vi£~;V-(S)-U'(yy ten 
-y*f-jV oltstjv 

(R)-2, 3-v^fcKn-l, 4-'<yyv ? t^y-2-*/^^- (S) - p^V^ ten 
25 —-f^-)V ^TSriv 

2, 3-vWn-i, 4— <^/^yy-2-^^~;^-(s)-u4yy tert-y^jv 

2-=f-x-=-)\'T-t s f-J\'-{%)-?x.—)\'Ty—y ^.y-yjv ^^-r;v 
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(2-?uu7^=l)V)T^=}-)V- (S) -y^jVTy-y ^isju =jt&fr 
(3-^an7x^) 7tf (S) - 7x-/U77-> *0^/l/ ^y;V 
5 (4-^nn7x=yU)7tf^- (S) -y^-^Ty-s a^/u 
(2-7/u^-n7oin/U) Tirfvu- (S) -y^~;VTy~s =.7Jrt\, 

(S)-2, 3-5^fcKn-l, 4 — ^^^^-2-*;^^- (S) - 7x^;U77 
15 =.y x.Tsrjv 

(R)-2, 3-^tKn-l, 4-^>^i?**i/y-2-jj/l>-tf=L/i,-(s)-7*—jUT : 7 

20 2-^^/l^7'-fe^-(S)-n>rv'V ^*-7Vl- 
3-^-/^T-fe^-(S)-P-<^ 'O^/P ^*7VU 
3- (2-7!i;i/)7 , ot't=/u- (S) - n^-/> ^>^y;v x-^y-jv 
(2-^nD7x^)7tf/U-(S)-n^» ^>v7U jl^tvI' 
(3-^na7x-;k) 7tf (S) - a-<^ ^y^/^ ^tvU 

25 (4-^PP7^^)T-fe^-(S)-P-r^ ^7"/U 

(2-7/^p^^^)Tir^/U-(S)-P>i'v'^ ttyyls 
(3-7;i'tP7x-/L')7tf /i^- (S) - a^f^y ^^y/u 
(4-7/l/tP7x^)7tf ^- (S) - o^->y ^y'yjv tty;v 
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(4-*h*i/7*~MT±^/l'- (S) - ^<V\/JV ^^f)V 

2, 3-5?fcK« — 1, 4-^<>y'v J ^-»-2-^7;^=/V-(S)-D^» <*V*?A/ 
5 ol-^tjV 

(S)-2, 4-^^/v ? ^^-2-*^^-(S)-d^>^ 
(R)-2, 3-v?tKn-l, 4-^Xi/v^ri/>-2-#/l^— /V- (S) -n^>V ^< 
10 2, 3-v?tKn-l, 4-^/v f ^>'-2-*/V'7j?n/W-(S)-DWv'y -O^/U a 

(10) Tfw**i*ft^46©JI*«i:bTi±s 
15 (R)-^Do^>y (+ ) — \£~j~*si?Jr — /L' 3^*^/1/ F^/^pSII^ 

(R)-*pD^y (+)-t°-t-^v ; ^-— /i^ ^t>v m&k. 

(YO-tfuy^—zUTy— y (+) -t'i-yy^—jv ^yjv W&ffi., 

(R) -7i?cr7i-/WT7=^ (+)-t°^-yv J ^-— A- ^*7VU fg&gU 
(R)-#oo^ (+) -t°i-y^~/v ttrjv ffi.m^ 
(R)-tfv7zz—/v7y~y (+) -ft^t-;i' ^y-y-)V tff£gt&. s 

25 (R)-#n7^=;uT7-^ (+)-t°^yv ? ^-~ ^*7vu ^y^jv-^yBM., 

(R)-^P7^/UT7^^ (+)-t'ty^t- ^T.y-jV Ay\>V3LyWfcy&L 
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5 &A&**ik «&m£l<§ («Mitt*j§^ ^d->^) *i:©«ttjttigtt«jft 
*.$m<D-ie&. (i) T^^ns^^iip/faitr.toTiiia^wc^^ti^s 
mm^(ommmt(omm, mm. ^a^, 7?- 

15 *«ygSi:©JgS^tft)tiSo 

K*7--b;i/^k IMiar-fe^ak H&1£3!U £fcfc*«»L x*\«/$?3 b < ti 

:tif> cd wjoDfiiJ wf;ot ttsswb© & (Dmm. m z &mm, 
25 mmm, %MMs mmm. mmu mmm. %<t#k mm\> *n%m. 

tmau* m&m. mmk &m.mwm. mmm. m<bm±M*zzmnL-cm\ 

-27- 



VISDOCID: <WO_03033506A1_U> 



WO 03/033506 



PCTTOP02/10450 



&<omm\z£9m&mi?izinztiK a htzv<D®$-mito. im g ~ioom g 

xh& 0 

o 



mm) 




mmm 2 b tm^^m 


4mg 




266mg 




120mg 




9mg 




lmg 




400mg 








22mg 


^•jv;^- h so 


0.3mg 


?^D3"-jl/ 6000 


0.7mg 




2mg 




- mm 


'Mt 


25mg 




425mg 
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T'ilg 9.5mm, MS. 400mg OttJWCLfe^ i§— iz [stz? -f ;UAfi£#Ttt&|3- 



mmm 2 b 88«^^m 


4mg 


v;i/^- h so 


50mg 


# |J aj-^f S>x^ >®-fb b T ^> 


20mg 


$60 






15mg 




15mg 




±m% loomL fc-rsa 




lOOmL 



^•yT-^J (400cm 2 M§fc!)) 



mmm 2 b seims^j 


20mg 




15g 




2.5g 




lg 




15g 


»j > 


4.48g 


#*)T9 >))Vm± V U ->A 


2g 




lOg 




50g 
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m&m\ i a 



(IS, 2S, 8S, 6R) -4-^7^-2, 9 ,. 9 - h U 3 , 

5-mt-4-^7h')^D [6. 1.1. 0 2 - 6 ] 



i 




^VW^^^^A^D'Jh- (2. Omol/L^-x^ig^ 100mL)£ 
t7777^CA^ T;HJ>gmtfeo flSTo-htd^^h Ux^ (2 5 
10 mL) Ox-r«$A^ - 7 8 'CfcttSJLfco «#TC h U 

U 4 0%M (5 OmL) ^iTU ^TT'7^Jflfeo S 

15 mbtitzj v7?)itf7>m<D*-7 L )\smwL*m&L. (is, 2s, ss, 

3R) - ( + ) (1 0 g) .£SO;i-tigft?bfc^ ^iST£l£ 

HSiU ii^b£r$J (9. 0 1g)>M»i:Uflfc OK* 19%) o 

20 'H - NMR ( CDCI3 ) 6 : 0.74 - 0.98 ( m, 11H ), 1.14 ( d, 1H, J= 11.2 

Hz ), 1.29 ( s, 3H ), 1.38 ( s, 3H ), 1.71 - 1.95 ( m, 3H ), 2.05 ( t, 1H, 

J= 5.6 Hz ), 2.17 - 2.26 ( m, 1H ), 2.29 - 2.38 ( m, 1H), 4.26 ( dd, 1H, 

J= 2.0 Hz, 8.8 Hz ) 

25 0*CUTWTO^ft*»fc. 

mmm ib 

(IS, 2S, 8S, 6R) -4-^>^;i/-2, 9, 9 - h U^^U- 3 , 
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5-^m-4-^h'J^^D [6. 1. 1. 0 2 - 6 ] 




'H - NMR ( CDC1 3 ) 6 : 0.82 ( s, 3H ), 1.06 ( d, 1H, «/= 11.2 Hz ), 1.27 
( s, 3H ), 1.38 ( s, 3H ), 1.82 ( ddd, 1H, J= 2.0 Hz, 3.4 Hz, 14.2 Hz ), 
5 1.85 - 1.91 ( m, 1H ), 2.04 ( t, 1H, J= 5.6 Hz ), 2.13 - 2.21 ( m, 1H ), 
2.26 - 2.37 ( m, 1H ), 2.33 ( s, 2H ), 4.27 ( dd, 1H, J= 2.0 Hz, 8.8 
Hz ), 7.09 - 7.27 ( m, 5H ) 

m&m 2 a 

10 (IS, 2 S, 8 S, 6R) -4- [ (IS) -1 

;i/] -2, 9, 9- h 'Jp<^;i/-3, 5-^*1*- 4-*' 7 h V^n [6. 
1.1. O 2 - 6 ] 

I ci 




«^ h^t FD77> (3 OmL) fci&ih*3-V> (3mL) £i)D;U - 1 0 
15 CrCl^aiLfco IjfTty;i/7;i/WJf^A ( 1 . 6mol/L^*tf>}g$u 

3 0mD iiTiL m^xm&M 1 &.xn^ntz ( 1 s, 2 s, ss, 6 

R) — 4 —4 — 2 , 9, 9 - h 3, 5 -V**V-A 

YVi/tru [6. 1. 1. 0 2 - 6 ] (9. Og) Oi*rh7tKD77> 

iMiTlfco £ £ (cJtftffiiS (1. Omol/Lx-^;i/^ 5 9mL) £}j§T 
20 U ISTt-Wlfco ^JfiU i-r^ (5 0 OmL) ZtoZ-X&ft 
U M^T{3ta^D^bT>^nH7A7K^ (2 5 OmL) ZMZ-tzo x.-tJVMZ 

)i*7&>7u^Y?^7j-izxmmu mMit^m (5. 47?) *mmt 

25 bT?#fc (IR^5 0%) o 
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'H - NMR ( CDCI3 ) 6 : 0.84 ( s, 3H ), 0.86 - 0.96 ( m, 8H ), 1.19 ( d, 
1H, J= 10.7 Hz ), 1.30 ( s, 3H ), 1.42 ( s, 3H ), 1.58 - 1.67 ( m, 1H ), 
1.76 - 1.97 ( m, 2H ), 2.09 ( t, 1H, «/= 5.4 Hz ), 2.10 - 2.20 ( m, 1H ), 
5 2.29 - 2.32 ( m, 1H ), 3.54 ( dd, 1H, J= 3.9 Hz, 9.8 Hz ), 4.26 ( dd, 1H, 
J= 2.0 Hz, 8.8 Hz ) 

mmz Lxmmm 1 bum ^nrzit^m^m^xuT(Dit^^mtzo 
smm 2 b 

10 (IS, 2S, 8S, 6R)-4-[(lS) -a-^DD7iW] -2, 
9, 9 - h 'j^;i/-3, 5-^^-4-*7K'Ji/^D [ 6. 1. 1. 0 




'H - NMR ( CDCI3 ) 6 : 0.83 ( s, 3H ), 1.07 ( d, 1H, J= 11.2 Hz ), 1.28 
15 ( s, 3H ), 1.34 ( s, 3H ), 1.82 - 1.93 ( m, 2H ), 2.06 ( t, 1H, J= 5.4 
Hz ), 2.14 - 2.22 ( m, 1H ), 2.29 - 2.38 ( m, 1H ), 3.11 ( dd, 1H, J = 
8.8 Hz, 14.2 Hz ), 3.20 ( dd, 1H, J= 7.8 Hz, 14.2 Hz ), 3.66 ( dd, 1H, J 
= 7.3 Hz, 8.3 Hz ), 4.35 ( dd, 1H, J= 2.0 Hz, 8.8 Hz ), 7.19 - 7.33 ( m, 
5H ) 

20 

W£M 3 a 

(IS, 2S, 8S, 6R) - 4- [ (1R) -1- [N, N-tf* ( hlM ^ 

;i/*>U;u) -3-p<^;i/^;i/] -2, 9, 9 - h U 3, 5- 

Vif^-A-^ Y Vi/tu [6. 1. 1. O 2 ' 6 ] 
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10 



15 



M&}2 aT**#£*lfc (IS, 2S, 8S, 6R) -4 - [(IS) - 1 - ? 
□ D- 3- ^fiV7fjl/] -2, 9, 9- h >)*3-)l-3, 5-V**V-4- 
#5 Y 'J^o [6.1. 1. O 2 - 6 ] T*>y (5. 4 7 g) CD»^ h^b Ko 
77> (2 5mL) ^^T;i/3>HiamT{c-7 8°Ct^aJbfeo U^Abf 
X ( h U ^ »J ;u) 7" $ h* ( 1 . Omol/LT 1 h7t FD77 2 2m 

L) 4iSTU M£Tfff»U -«»bfeo U ^*1*>£#ifc 

JS^b^«J (5. 4 8g) (iR*7 0%) o 

'H - NMR ( CDC1 3 ) 5 : 0.11 ( s, 18H ), 0.83 ( s, 3H ), 0.87 ( d, 3H, J = 

6.3 Hz ), 0.89 ( d, 1H, «/= 5.9 Hz ), 1.11 ( d, 1H, J= 10.7 Hz ), 1.28 

( s, 3H ), 1.36 ( s, 3H ), 1.50 - 1.94 ( m, 5H ), 2.02 ( t, 1H, J = 5.6 

Hz ), 2.12 - 2.24 ( m, 1H ), 2.26 - 2.36 ( m, 1H ), 2.63 ( t, 1H, J= 7.6 
Hz ), 4.26 ( dd, 1H, c/= 2.0 Hz, 8.8 Hz ) 

§£js0!l 3 b 

(IS, 2S, 8S, 6R) -4- [ (1R) -a- [N, N-tT* (HJ**- 
;i/^>u;u) T^y] 7i^f;H -2, 9, 9-h'J*^;i/-3, 
-4-^7h'h>7D [6. 1.1. 0 2 ' 6 ] 



'H - NMR ( CDCI3 ) (5 : 0.06 ( s, 18H ), 0.82 ( s, 3H ), 0.94 ( d, 1H, J = 
10.7 Hz ), 1.26 ( s, 3H ), 1.36 ( s, 3H ), 1.72 - 1.78 ( m, 1H ), 1.82 - 
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1.87 ( m, 1H ), 1.99 ( t, 1H, J= 5.6 Hz ), 2.07 - 2.15 ( m, 1H ), 2.23 - 
2.32 ( m, 1H ), 2.65 ( dd, 1H, J= 7.3 Hz, 12.7 Hz ), 2.81 ( t, 1H, J = 
7.3 Hz ), 3.01 ( dd, 1H, J= 6.8 Hz, 13.2 Hz ), 4.27 ( dd, 1H, J= 2.0 Hz, 
8.8 Hz ), 7.11 - 7.18 ( m, 1H ), 7.20 - 7.28 ( m, 4H ) 



aTMtfcftfc (IS, 2S, 8 S, 6R) -4- [ (1R) -1- 

10 [N, N-t* ( h y^;i^>u;i/) T^y] - 3 -2,9, 
9- h;*?-;i/-3, 5-i;w-4-^7f'j^^D [6. 1. 1. o 2 - 6 ] 

=riiy (5. 4 8g) C^>^> (5 0mL) ^iDxT^gfU h V Df£ 
m (3. OmL) £flD;t, ftM,m*T' 1 mfS&ti) Ltz 0 Lfz&^ZHim, M 

jbi&^u mmit&® (4. o 7 g) (»8 0%) o 



'H - NMR ( CDC1 3 ) 6 : 0.82 ( s, 3H ), 0.92 ( d, 3H, J= 6.3 Hz ), 0.93 
( d, 3H, J= 6.4 Hz ), 1.08 ( d, 1H, J= 11.2 Hz ), 1.28 ( s, 3H ), 1.39 
( s, 3H ), 1.57 - 1.67 ( m, 2H ), 1.73 - 1.82 ( m, 1H ), 1.85 - 1.93 ( m, 
2H ), 2.04 ( t, 1H, J = 5.9 Hz ), 2.19 - 2.33 ( m, 2H ), 2.92 ( t, 1H, J 
20 = 7.8 Hz ), 4.33 ( dd, 1H, J= 1.5 Hz, 8.8 Hz ), 7.50 - 8.10 ( b, 2H ) 

mmm 4 b 



4 a 
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10 



15 



'H - NMR ( CDC1 3 ) 6 : 0.80 ( s, 3H ), 1.05 ( d, 1H, J= 11.2 Hz ), 1.26 
( s, 3H ), 1.33 ( s, 3H ), 1.79 - 1.93 ( m, 2H ), 1.96 ( t, 1H, J= 5.4 
Hz ), 2.14 - 2.29 ( m, 2H ), 3.03 ( dd, 1H, J= 10.3 Hz, 14.2 Hz ), 3.12 
- 3.25 ( m, 2H ), 4.33 ( dd, 1H, J= L5 Hz, 8.8 Hz ), 7.18 - 7.36 ( m, 
5H ), 7.57 - 7.94 ( b, 1.5H ) 

Wm 5 a 

2, 3-ytKn-l, 4-^W^**^>- 2-#;i/*>^x^;i, 



tD*r3-;i/ (7. 2g) , 2, 3-j;mrDt:*>8if;Mi7. 

9g) <D7*Y> (3 5mL) jg*CJK»3ti U'^A (14g) ZMZ., 9&mn 

&mm-?y*i"5&?&mvito si^giL, sua^^ (12. e S ) 
^m^tLxmz (»9 2%) o 

'H - NMR ( CDCI3 ) (5 : 1.29 ( t, 3H, J= 7.1 Hz ), 4.23 - 4.31 ( m, 2H ), 
4.38 ( d, 2H, J= 4.0 Hz ), 4.82 ( t, 1H, «/= 4.0 Hz ), 6.85 - 6.91 ( m, 
3H ), 6.99 - 7.02 ( m, 1H ) 

Wm 5 b 

2, 3-^tKD-l, 4-<*>*Jim >- 2 -*;i/#>Kx*-;i/ 





.s 
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1 , 2-^>H?>s;^*-;i/fre>^ 

»H - NMR ( CDCI3 ) 6 : 1.29 ( t, 3H, J= 7.3 Hz ), 3.30 ( t, 2H , J= 7.3 
Hz ), 4.25 ( q 3 2H, J = 6.8 Hz ), 4.30 ( t, 1H, J= 6.8 Hz ), 7.08 ( m, 
5 2H ), 7.28 ( m, 2H ) 

mmm 6 a 

2, 3 -^th'O-l, 4-^wJ*>**i/>-2 -*)V#>Wl 



1 g) Orh7b h*D77> ( 1 OmL) ««t**^ «T£. 2 0 
*U»>A*«*(3. OmL) ^ITLL 0°C. 5KISjl»l/a f>5t 

KD77>0#*J|ffB*U *#TCT«HgK (1. lmL) ZMZtzo «fttl 
Ufc«SS&«3l, «Eft«U fiR^b^t) (1. 3 1 g) &f§fc (JRafs7 2%) 0 
15 »H - NMR ( CDC1 3 ) 6 : 4.41 ( d, 1H, J= 3.9 Hz ), 4.42 ( d, 1H, J= 4.1 
Hz ), 4.89 ( dd, 1H, J= 3.9 Hz, 4.0 Hz ), 6.88 - 6.90 ( m, 3H ), 6.98 - 
7.02 ( m, 1H ) 

m&\ 6 b 

20 2 , 3-ytKD-l, >-2-*;i/^>^ 



2, 3-^bKD-l, 4 -^>^yf f > - 2 - AM>ix 
25 fi&ftl 7 

(2R) -N- ( (S) - l-7i^l/xfji/) -2, 3-^tKo-l, 4- 

-36- 




.0. 



2, 3-^b h*D- 1,4- 



\Zy#*$/>-2-*;i/Jt?>&x*-;i/ (2. 
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(2S) — N- ( (S) -l-7ir;nfM -2, 3-^bh'P-l, 4- 




5 8^016 af#f»Hf:*M^ ( 1 4. lg)®^x> (2 0mL)»* 
iZi&fc^X-Jl (11, 2mL) £$TLT 1 2 0°C N 3^F^MMLfeo & 

$£®*u mmzi&fctri'y oomL) izmfrvtcm, *#Tfc (s> - 

l-7ixMW^> (10. 2g) i: h 'Jxf;i/7^ > (8. 8mL) <D 
mttl-vy ( 1 OmL) jgiiTUco mrt 1 2«IS#^ iMMt£Ti3 

?fitt$l£f#£o $t^£imx:M/ (lOmL) — (1 OmL) frbfc 
B B aftU *iMb£t>© (R) -#£«fi£j.ii£L-Cf§£o 
S«tii/'J*y;W7A^D7 h^^7>f-^T5lMbT> (S) -ft£«s 

15 (R) -ft: 

mp 101 - 103 °C, 'H - NMR ( CDC1 3 ) 6 : 1.55 ( d, 3H 3 J= 6.8 Hz ), 4.16 
( dd, 1H, J= 11.2 Hz, 7.3 Hz ), 4.53 ( dd, 1H, J= 11.2Hz, 2.4Hz ), 4.71 
( dd, 1H, J= 7.3 Hz, 2.4 Hz ), 5.18 ( quintet, 1H, J = 7.3 Hz ), 6.78 
( brd, 1H, J= 7.3Hz ), 6.85 - 6.99 ( m, 4H ), 7.15 - 7.32 ( m, 5H ) 
20 (S) -ft: 

mp 73 - 75 °C, 'H - NMR ( CDC1 3 ) 6 : 1.48 ( d, 3H, J = 7.3 Hz ), 4.18 
( dd, 1H, J= 11.2 Hz, 7.3 Hz ), 4.58 ( dd, 1H, J = 11.2 Hz, 2.9 Hz ), 
4.66 ( dd, 1H, J = 7.3 Hz, 2.9 Hz ), 5.17 ( quintet, 1H, J= 7.3 Hz ), 
6.79 ( brd, 1H, «/= 7.3Hz ), 6.85 - 6.97 ( m, 4H ), 7.27 - 7.41 ( m, 5H ) 

25 

MfeM 8 

(2R) -2, 3-^tKD-l, 4-^>\Z^;T^>>- 2 
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(2S)-2, 4-^>W**i/>-2-i3))/tf>m 

o o 

m&mTv'mzhtz (R) -ts k» (2. 55 g) ©sm o omu N ?k 

(30mLK m.m (3mL) ?g£i§7#£ 1 2 0°CT6 1 B^Mil^tbfco £ 

5feU Umt^O (R) -^S^fe^iltTfffeo 
^©^tc^DS^^JTT^f^nfe (S) -7 5 Kit (2. 4 7g) *»e>« 

mtisyxD (s> -<*:**sieieai:tT»fc. 

10 ggjgftl 9 a 



0 O 



2-^^^;i/S^ (0. 71g) C (S) -7i-;b77-> tert-73-Jl 
iXrJb ttlfttf (1. 29g) , 1 -b KO*S"<>\/ h l )T"J-)V • — 
15 i (1. 52g), 1- [3- (y^;i/7U) 7Dt;b] - 

K h* • ffi&ffi ( 1 . 9 2 g) % y^fM;i/A7^ h* (2 OmL) > N-p< 
^•;i/^;i/^U> (0. 7 6mL) *Jiito&D** Sfi~Ffc3. 5B#HHf#L)fco $ 

'H - NME ( CDC1 3 ) 6 : 1.38 ( s, 9H ), 3.04 ( d, 2H, J= 5.9 Hz ), 3.76 

( s, 2H ), 4.73 ( td, 1H, J= 5.9 Hz, 7.8 Hz ), 6.05 ( bd, 1H, J = 7.8 

Hz ), 6.88 ( d, 1H, J = 3.9 Hz ), 6.97 ( dd, 1H, J = 3.9 Hz, 5.4 Hz ), 
25 6.98 - 7.04 ( m, 2H ), 7.17 - 7.26 ( m, 4H ) 
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10 



mmm 9 b 



o 

OH 



'H - NMR ( DMSO.- de ) 6 : 2.88 ( dd, 1H, J= 8.8 Hz, 13.7 Hz ), 3.04 
( dd, 1H, J= 4.9 Hz, 13.7 Hz ), 3.31 ( bs, 1H ), 3.63 ( s, 2H ), 4.40 - 
4.47 ( m, 1H ), 6.80 ( dd, 1H, J= 1.0 Hz, 3.4 Hz ), 6.90 ( dd, 1H, J = 
3.4 Hz, 4.9 Hz ), 7.12 - 7.28 ( m, 5H ), 7.30 ( dd, 1H, J = 1.0 Hz, 4.9 
15 Hz ), 8.31 ( bd, 1H, J - 7.8 Hz ) 

Wl&M 1 0 a 



20 3-^-'mm^mmM9&tmm<D*m*m^xwmfc&tozm^ 

•H ± NMR ( CDC1 3 ) 5 : 1.39 ( s, 9H ), 3.02 ( dd, 1H, J = 5.8 Hz, 14.2 
Hz ), 3.04 ( dd, 1H, J= 5.9 Hz, 13.7 Hz ), 3.58 ( s, 2H ), 4.74 ( td, 1H, 
J= 5.9 Hz, 7.8 Hz ), 5.90 ( bd, 1H, J= 7.8 Hz ), 6.93 ( dd, 1H, J= 1.5 
Hz, 4.9 Hz ), 6.95 - 7.02 ( m, 2H ), 7.06 - 7.10 ( m, 1H ), 7.19 - 7.24 
25 ( m, 3H ), 7.31 ( dd, 1H, J= 2.9 Hz, 4.9 Hz ) 
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mmm 1 o b 




5 &mmz 0 • 

'H - NMR ( DMSO - ) 6" : 2.86 ( dd, 1H, «/ = 9.3 Hz, 13.7 Hz ), 3.06 

( dd, 1H, «/= 4.9 Hz, 14.2 Hz ), 3.32 ( bs, 1H ), 3.41 ( s, 2H ), 4.41 - 
4.48 ( n, 1H ), 6.87 ( dd, 1H, J= 1.0 Hz, 4.9 Hz ), 7.06 - 7.11 ( m, 

1H ), 7.14 - 7.29 ( m, 5H ), 7.38 ( dd, 1H, J = 2.9 Hz, 4.9 Hz ), 8.22 
10 ( bd, 1H, J= 8.3 Hz ) 

m&m i i a 




l H - NMR ( CDC13 ) 6 : 1.37 ( s, 9H ), 2.99 ( dd, 1H, J= 5.9 Hz, 13.7 
Hz ), 3.02 ( dd, 1H, J= 5.9 Hz, 14.2 Hz ), 3.49 ( s, 2H ), 3.81 ( s, 
3H ), 4.73 ( td, 1H, J = 5.9 Hz, 7.8 Hz ), 5.81 ( bd, 1H, J - 9.3 Hz ), 
6.86 ( d, 2H, J= 8.8 Hz ), 6.92 - 6.99 ( m, 2H ), 7.10 ( d, 2H, J= 8.3 
20 Hz ), 7.16 - 7.22 ( i, 3H ) 

lib. 

(4-/h^yy^/i-)T±^- (s) -y^-jvTy-s 
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MeO 




T OH 

*0 



10 



15 



*H - NMR ( CDC13 ) 6 : 3.03 ( dd, 1H, J = 6.8 Hz, 14.2 Hz ), 3.12 ( dd, 
1H, J= 5.4 Hz, 13.7 Hz ), 3.50 ( s, 2H ), 3.82 ( s, 3H ), 4.77 ( td, 1H, 
J= 6.8 Hz, 5.4 Hz ), 5.78 ( bd, 1H, J - 6.8 Hz ), 6.84 ( d, 2H, J= 8.3 
Hz ), 6.91 - 6.97 ( m, 2H ), 7.03 ( d, 2H, J= 8.8 Hz ), 7.17 - 7.24 ( m, 
3H ) 

mmm 12 



to - NMR ( CDC13 ) 6 : 3.03 ( dd, 1H, J= 6.8 Hz, 14.2 Hz ), 3.13 ( dd, 
1H, J= 5.4 Hz, 13.7 Hz ), 3.54 ( s, 2H ), 3.77 ( s, 3H ), 4.78 ( td, 1H, 
J= 6.8 Hz, 5.4 Hz ), 5.82 ( bd, 1H, J- 6.8 Hz ), 6.67 - 6.97 ( m, 5H ), 
7.16 - 7.28 ( m, 4H ) 

Mj£0'J 1 3 

(2->h^>7x=;H Tt^/U- (S) -7x=^77=y 
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l H - NMR ( CDC13 ) 5 : 3.04 ( dd, 1H, J= 6.3 Hz, 13.7 Hz ), 3.12 ( dd, 
1H, J= 5.4 Hz, 14.2 Hz ), 3.52 ( d, 1H, J= 14.6 Hz ), 3.62 ( d, 1H, J = 
14.6 Hz ), 3.65 ( s, 3H ), 4.77 ( bq, 1H, J= 6.2 Hz ), 6.42 ( bd, 1H, J 
= 6.8 Hz ), 6.81 - 6.97 ( m, 4H ), 7.14 - 7.31 ( a, 5H ) 

5 

m&m i 4 

(3-^dp7^/u) Tirfvu- (S) -7 ^—jVTy—ls 

H \ 

10 *H - NMR ( CDC13 ) 8 : 3.06 ( dd, 1H, J= 6.3 Hz, 13.7 Hz ), 3.15 ( dd, 
1H, J= 5.4 Hz, 14.2 Hz ), 3.51 ( d, 1H, J= 15.6 Hz ), 3.52 ( d, 1H, J = 
16.1 Hz ), 4.83 ( q, 1H, J= 6.5 Hz ), 5.80 ( bd, 1H, J= 7.8 Hz ), 6.93 
- 7.30 ( m, 9H ) 

15 Wj&m 1 5 

(2-^na7i-/W)7tf/U-(S)-7i^77^ 

a o 

crr N ^ oM 



J H - NMR ( CDC 13 ) 6 : 3.07 ( dd, 1H, J= 6.8 Hz, 14.2 Hz ), 3.15 J dd, 
20 1H, J= 5.4 Hz, 13.7 Hz ), 3.69 ( s, 2H ), 4.83 ( q, 1H, J = 6.5 Hz ), 
5.85 ( bd, 1H, J= 7.3 Hz ), 6.96 - 7.41 ( m, 9H ) 



1 6 

(4-yju^-ay^=./u)T±i-^- (S) -7x^77=^ 
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H ° 

F ° X) 



*H - NMR ( CDC13 ) 6 : 3.05 ( dd, 1H, J= 6.3 Hz, 14.2 Hz ), 3.14 ( dd, 
1H, J= 5.4 Hz, 14.2 Hz ), 3.52 ( s, 2H ), 4.78 - 4.85 ( m, 1H ), 5.79 
( bd, 1H, J= 7.3 Hz ), 6.91 - 7.27 ( m, 9H ) 



17 

(3-7/Vtn7x=;U) T±^-JV- (S) -7i-^77-> 



"OH 



» i 

10 3-7^P7^/^^^^it^ij9a, 9bt^«^&^fflVNT^^^^fc 0 
*H - NMR ( CDC13 ) 6 : 3.05 ( dd, 1H, J= 6.3 Hz, 13.7 Hz ), 3.15 ( dd, 
1H, </ = 5.9 Hz, 14.2 Hz ), 3.54 ( s, 2H ), 4.29 - 4.99 ( b, 1H ), 4.83 
( q, 1H, «/= 6.5 Hz ), 5.83 ( bd, 1H, J = 7.8 Hz ), 6.83 - 7103 ( m, 5H ), 
7.18 - 7.33 ( m, 4H ) . 



mmm i 8 

3- (2-7V/is) 7°nt°^/u- (s) -7x-;V77-y 




3- (2-7U;i/) 7DW>K (0. 58g) lz (S) -7ix;i/77;> 
20 xf;i/ x-X^Jl i&mt&(0. 9 5g) , 1 - h H D^r^W h U 

;b--7jc?nti (l. 26 g), i-[3- y) 7°P^;i/] - 3- 

x^;i/*;i/^^>T 5. K • £££ ( 1 . 5 9 g) > i;^fM;i/A7^ K (2 0m 
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D , n-^;we;i/*>j> (o. 8 4g) &mwx\*.. ^unziBmrnnvtzo 
jg«E*«ES5fetfc^ im\/L-iumz&$. ssxf^a 

^;i/*^A^D T h^^-lwTMU WMit^(D^)lx.Xy L )li^ (1. 
5 1-8 g) ^^ilLTfffeo $^Tx;*:r;i/# (1. 18g) (1 
8mL) fc$gfl¥U 0.5iolA-*KflsUf-^A7kjS«[ (19- 2mL) Sin*. 
SSTt 2 KFWtfc, laol/L-^K ( 10-mL ) ^Dx.tv^^>^^ 

10 Hfc£*JSftfc. 

*H - NMR ( CDC13 ) 6 : 2.53 ( td, 2H, «/= 7.1 Hz, 2.0 Hz ), 2.95 ( td, 2H, 
J= 7.6 Hz, 2.0 Hz ), 3.12 ( dd, 1H, J= 6.3 Hz, 14.2 Hz ), 3.19 ( dd, 1H, 
J= 5.4 Hz, 14.2 Hz ), 4.88 ( td, 1H, J = 5.9 Hz, 7.3 Hz ), 5.92 ( bd, 1H, 
15 J= 7.3 Hz ), 5.99 ( dd, 1H, J= 1.0 Hz, 2.9 Hz ), 6.26 ( dd, 1H, J = 2.0 
Hz, 2.9 Hz ), 7.07 - 7.33 ( m, 6H ) 

®&m i9a 

20 tert-y^/u ^7sf)V 



MS ( ESI ) m / z 384 ( M - H ) + 




25 



m&m 1 9 b 
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2, 3-^tKo-l, 4-^>v^**5/>-2-*;M*=;i/- (S) -7i 
5 &%)%mtzo 

'H - NMR ( CDC1 3 ) 6 : 3.11 ( dd, 0.5H, J= 6.0 Hz, 14.0 Hz ), 3.15 ( dd, 
0.5H, J= 6.0 Hz, 10.0 Hz ), 3.20 (dd, 0.5H, J = 6.0 Hz, 10.0 Hz ), 3.26 
( dd, 0.5H, J = 6.0 Hz, 14.0 Hz ), 4.15 ( dd, 0.5H, J= 8.0 Hz, 11.8 Hz ), 
4.21 ( dd, 0.5H, J= 6.0 Hz, 11.8 Hz ), 4.27 ( dd, 0.5H, J= 3.0 Hz, 11.6 
10 Hz ), 4.46 ( dd, 0.5H, J= 3.0 Hz, 11.6 Hz ), 4.63 ( dd, 0.5H, J= 3.0 Hz, 
8.0 Hz ), 4.65 ( dd, 0.5H, J= 3.0 Hz, 6.0 Hz ), 4.83 - 5.00 ( m, 1H ), 
6.85 - 7.00 ( m, 5H ), 7.15 - 7.38 ( m, 4H ) 

Sg&ftl 2 0a 

15 (2R) -2, 3-^tKo-l, 4— <yy*i/sF*^-2-$;i'tf~;U- (S) -y^=.;UTy 
m&M8-cmt>tltz (R) -2, 3-^bKD-l, 4 >- 

2-#;u*->i^, sg&pj 9 ztmmofi&zm^xwimib&yozmzo 

20 'H - NMR ( CDC1 3 ) 6 : 1.37 ( s, 9H ), 3.15 ( d, 2H, </ = 6.3 Hz ), 4.12 
( dd, 1H, J= 11.2 Hz, 7.8 Hz ), 4.53 (dd, 1H, J = 11.2 Hz, 2.4 Hz ), 
4.65 ( dd, 1H, J= 7.8 Hz, 2.4 Hz ), 4.73 - 4.79 ( m, 1H ), 6.85 - 6.95 
( m, 4H ), 7.07 ( brd, 1H, J= 7.8 Hz ), 7.17 - 7.35 ( m, 5H ) 

-45- 

MSDOCID: <WO__03033506A1_I_> 



WO 03/033506 



PCT7JP02/1045O 



m&m 20b 

(2R) -2, 3-ytFD-l, 4 -*>W**t~> > - 2 - tiJltf-j],- 
(S) -7i-Jb77-> 



mp. 185 - 187°C, »H - NMR ( CDC1 3 ) 5 : 3.19 ( dd, 1H, J= 14.2 Hz, 6.4 
Hz ), 3.27 ( dd, 1H, J= 14.2 Hz, 5.9 Hz ), 4.10 ( dd, 1H, J= 11.7 Hz, 
7.8 Hz ), 4.51 ( dd, 1H, J= 11.7 Hz, 2.9 Hz ), 4.66 (dd, 1H, J= 7.8 Hz, 
10 2.9 Hz ), 4.85 - 4.93 ( i, 1H ), 6.85 - 6.91 ( m, 4H ), 6.98 ( 1H, brd, J 
= 7.3 Hz ), 7.20 ( d, 2H, J= 7.0 Hz ), 7.27 - 7.38 ( m, 3H ) 

mmrn 2 1 a • 

(2S) -2, 3-$Wn-l, A-^yV-jr^sls-Z-t) ;V-$=.;\s- (S) -7i-^77 
15 tert-^^-jV ^7st>V 



m.mmz'znbntz (s) -2, 3-^hkp-i, 4-^>w**t/>- 

'H - NMR ( CDC1 3 ) 6 : ,1.43 ( s, 9H ), 3.03 ( dd, 1H, J = 13.7 Hz, 5.9 
20 Hz ), 3.90 ( dd, 1H, J= 13.7 Hz, 5.4 Hz.), 4.21 ( dd, 1H, J= 11.2 Hz, 
5.9 Hz ), 4.38 ( dd, 1H, J= 11.2 Hz, 2.7 Hz ), 4.68 ( dd, 1H, J= 5.9Hz, 
2.7 Hz ), 4.78 - 4.84 ( m, 1H ), 6.88 - 6.98 ( m, 6H ), 7.04 ( brd, 1H, J 
= 7.8Hz ), 7.12 - 7.18 ( m, 3H ) 




.o. 
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15 



mmm 21b 

(2S) - 2, 3-yth-D-l, 4-sOW**i/>-2-1lfr#-)l- 
(S) -7irjl/77-> 



■p. 176 - 178°C, 'H - NMR ( CDC1 3 ) <5 : 3.11 ( dd, 1H, J= 13.7 Hz, 6.4 
Hz ), 3.17 ( dd, 1H, J= 14.2 Hz, 5.4 Hz ), 4.23 ( dd, 1H, J = 11.7 Hz, 
5.9 Hz ), 4.35 ( dd, 1H, J= 11.7 Hz, 2.4 Hz ), 4.71 ( dd, 1H, J= 5.9 Hz, 
2.4 Hz ), 4.95 - 5.01 ( m, 1H ), 6.88 - 6.98 ( m, 6H ), 7.15 - 7.22 ( m, 
3H ) 

mmm 2 2 

2, 3-v^Kn-l, 4-^^/-J^y-2-^/^=^/U- (S) -y^/UT^^ 



mmm 1 a 

2 -r^-frT-kf-ji- (S) -7i-;i/?7-;b- (R) -i£uw(i/> 
(+) -¥i->i;*-)i ^zt-ji 
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mmm9 bl:mt>titz2 (S) -y ^-)iT^-y (0. 

i5g) c»a«4aT#e>nfc (r) -^dd^» (+) 

;i/ x-Xt-jv h"j7;i/*Dft8fi (0. 2 0g) , 1 -b KD^^>y h U 
5 7^—)\> • — 7kfO#3 (0. 16g) , 1- [3- (^W^) 7D^] 
-3_x^;i/*;i/^i;^ $ K . j&^j* (o. 2 1gK y^^I/*M7U' 
(5mL) N N-^;i/*;i/*U > (0. 16g) ^iittx.s ^?STtc4. 5 

10 Dvh^77^-(:TI1U 4HM<b^3 (0. 26g) £$#^LTf#fc 

»H - NMR ( DMSO - d« ) 6 : 0.75 - 0.88 ( m, 9H), 1.06 - 1.72 ( m, 11H ), 
1.75 - 1.94 ( i, 2H ), 1.99 - 2.09 ( m, 1H ), 2.12 - 2.34 ( m, 1H ), 2.54 
- 2.64 ( m, 1H ), 2.75 - 2.85 ( m, 1H ), 2.89 - 2.99 ( m, 1H ), 3.58 - 
15 3.64 ( m, 2H ), 4.09 - 4.24 ( m, 1H ), 4.52 - 4.63 ( m, 1H ), 6.74 - 6.80 
( m, 1H ), 6.85 - 6.91 ( m, 1H ), 7.11 - 7.25 ( m, 5H ), 7.26 - 7.31 ( m, 
1H ), 8.26 ( bd, 1H, .7= 7.8 Hz ), 8.58 ( bd, 1H, J= 3.4 Hz ) 

mmm it> 

20 2 -f-x-;U7'-fe5 L ;i/- (S) - 7 (R) -^PD-T>>> 



Mm 1 aff?>M 2 -^^-)lT±^)l- (S) -7i-;i77-^- 
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15 



20 



(R) -3t?DQ^» ( + ) -Vi->i;*-)l x^riKO. 2 6g) 57 
■tY> (1 OmL) CfcJSPU »3£*K*HJ>>A (0. 32g), 0. lmol/L 
ftKT^^A*^ (8mL) £JD*, gfiT£ 4 l$FM#Lfco ^$S«9£ 

BU «Ett«U «H<b^«5 (2 4. 8mg) (JR* 1 3%) „ 

•H - NMR ( DMSO - d* ) 6 : 0.70 - 0.90 ( m, 6H ), 1.12 - 1.65 ( m, 3H ), 
2.57 - 2.63 ( m, 1H ), 2.84 ( dd, 1H, J= 9.3 Hz, 13.7 Hz ), 3.01 ( dd, 
1H, J= 5.4 Hz, 13.7 Hz ), 3.49 - 3.68 ( m, 2H ), 4.59 - 4.65 ( m, 1H ), 
6.67 - 6.80 ( m, 1H ), 6.82 - 6.91 ( m, 1H ), 7.07 - 7.30 ( m, 5H ), 7.33 
- 7.43 ( m, 1H ), 8.29 - 8.43 ( bin, 1H ), 8.53 - 8.71 ( bm, 1H ) 
MS ( ESI ) m / z 385 ( M + H - H 2 0 ) + 

mmm 2 a 

3 (S) -71^77-^- (R) -^dd^» 
( + ) -\Ziryi>Jt-)\s x^r;i/ 



"H - NMR ( DMSO - ^ ) 6 : 0.75 - 0.87 ( m, 9H ), 1.02 - 1.74 ( m, 11H ), 
1.77 - 1.99 ( m, 2H ), 1.99 - 2.11 ( m, 1H ), 2.14 - 2.34 ( m, 1H ), 2.54 
- 2.67 ( m, 1H ), 2.71 - 2.85 ( m, 1H ), 2.89 - 3.10 ( m, 1H ), 3.40 ( s, 
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2H ), 4.11 - 4.30 ( m, 1H ), 4.42 - 4.65 ( m, 1H ), 6.85 ( d 3 1H, J= 4.9 
Hz ), 7.04 - 7.08 ( m, 1H ), 7.13 - 7.27 ( m, 5H ), 7.33 - 7.39 ( m, 1H ), 
7.76 - 8.66 ( bm, 2H ) 

mmm 2 b 

3 (S) -71^77-^- (R) -#dd^>> 




X) 



OH 
OH 



llffi#42aT*#btlfc3-^^T-fe?vV- (S) -y^)VTy=.]V- (R) -#nn-f 

10 4iJi{fc^£'#fc 0 

'H - NMR ( DMSO - d, ) 6 : 0.70 - 0.90 ( n, 6H ), 1.13 - 1.65 ( m, 3H ), 

2.57 - 2.64 ( m, 1H ), 2.83 ( dd, 1H, J= 9.3 Hz, 13.7 Hz ), 3.01 ( dd, 

1H, J= 4.9 Hz, 13.2 Hz ), 3.29 - 3.46 ( m, 2H ), 4.58 - 4.70 ( m, 1H ), 
6.79 ( d, 1H, J= 4.9 Hz ), 7.00 ( bs, 1H ), 7.09 - 7.28 ( m, 5H ), 7.33 

15 ( dd, 1H, J= 2.9 Hz, 4.9 Hz ), 8.23 - 8.35 ( bm, 1H ), 8.56 - 8.71 ( bm, 
1H ) 

MS ( ESI ) id / z 385 ( M + H - H 2 0 )♦ 



3 a 

20 3 -3-x.-)l7-tz?-)l- (S) -7i^77^- (R) -#D7i-^77 
-y (+) :*-;!/ x-z^ji 

H J 

X) 

-50- 
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*H - NMR ( DMSO - d6 ) 5 : 0.80 ( s, 3H ), 1.06 - 1.39 ( m, 7H ), 1.61 - 
1.95 ( m, 3H ), 2.13 - 2.34 ( m, 2H ), 2.55 - 2.97 ( m, 5H ), 3.43 ( s, 
2H ), 4.08 - 4.26 ( m, 1H ), 4.53 - 4.67 ( m, 1H ), 6.83 ( d, 1H, J= 4.9 
Hz ), 7.01 - 7.38 ( m, 12H ), 8.21 ( bd, 1H, J = 8.8 Hz ), 8.62 - 8.76 
( bm, 1H ) 

nmm 3 b 

3 (S) -7irjV77-ih (R) -*"D7x^77 



mMmaX^hfltz.3-^-^~^T±^-/U- (S) -7x-;V77-/l'- (R) -t*n7x 

*H - NMR ( DMSO - d6 ) 6 : 2.63 - 3.44 ( m, 7H ), 4.40 - 4.75 ( m, 1H ), 
6.76 ( d, 1H, c/= 4.9 Hz ), 6.96 ( bs, 1H ), 6.97 - 7.29 ( m, 10H ), 7.32 
( dd, 1H, </ = 2.9 Hz, 4.9 Hz ), 8.21 - 8.34 ( bm, 1H, ), 8.55 - 8.79 ( bm, 
0.5H ) 



3- (2-7 U;i/) 7n\Ur~)l- (S) -7 1^77-^- (R) -^dd • 
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5 *H - NMR ( DMSO - d6 ) 6: 0.67 - 0.91 ( m, 6H ), 1.07 - 1.67 ( m, 3H ), 
2.24 - 2.42 ( m, 2H ), 2.54 - 3.10 ( m, 5H ), 4.41 - 4.73 ( m, 1H ), 5.85 
- 5.99 ( m, 1H ), 6.21 - 6.32 ( m, 1H ), 7.08 - 7.35 ( m, 5H ), 7.35 - 
7.46 ( m, 1H ), 7.96 - 8.66 ( bm, 2H ) 

io mm 5 

(3-^D07x-;i/) T^^)l- (S) -7 (R) -**DD 




15 4aT*#P>^c(R)-#nn^>' (+) - f^v^- jV tt^jV V)7 )Virumm&. 

X H - NMR ( DMSO - d6 ) 6 : 0.70 - 0.91 ( m, 6H ), 1.12 - 1.67 ( m, 3H ), 
2.58 - 2.69 ( m, 1H ), 2.69 - 3.10 ( m, 2H ), 3.28 - 3.53 ( m, 2H ), 4.41 
- 4.71 ( i, 1H ), 6.92 - 7.30 ( m, 9H ), 8.34 - 8.72 ( bm, 2H ) 

20 mmm 6 

(2-?DD7x-;i/) T-t^-Jl- (S) (R) -^DP 
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- n 



H 



OH 



10 



15 



20 



! H - NMR ( DMSO - d6 ) 5 : 0.83 ( bd, 6H, J= 6.3 Hz ), 1.15 - 1.66 ( m, 
3H ), 2.61 - 2.70 ( m, 1H ), 2.85 ( dd, 1H, J = 8.8 Hz, 14.2 Hz ), 3.05 
( dd, 1H, J= 6.3 Hz, 13.7 Hz ), 3.53 ( bs, 2H ), 4.63 - 4.74 ( m, 1H ), 
6.98 - 7.38 ( m, 9H ), 8.31 - 8.41 ( bm, 1H ), 8.56 - 8.69 ( bm, 1H ) 

mum i 

(4-7WD7irjl/) (S) -7i^77rjh (R) -**P 



F!l4aTi#fetLrc(R)-^nn-r^ (+) -t'-T^sir-fr ^y-jV W7/^ft» 

*H - NMR ( DMSO - d6 ) 5 : 0.70 - 0.89 ( m, 6H ), 1.08 - 1.65 ( m, 3H ), 
2.57 - 2.71 ( m, 1H ), 2.82 ( dd, 1H, J - 9.7 Hz, 13.7 Hz ), 3.03 ( dd, 
1H, J= 5.4 Hz, 15.1 Hz ), 3.30 ( d, 1H, J= 14.6 Hz ), 3.41 ( d, 1H, J = 
14.2 Hz ), 4.57 - 4.71 ( m, 1H ), 6.67 - 7.28 ( m, 9H ), 8.28 - 8.42 ( bm, 
1H ), 8.55 - 8.72 ( bm, 1H ) 
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mmm 8 

(3-7WD7i-^) T-\Z?-)1- (S) -7i-^77^- (R) -#D 




5 Mjt^Ji7T'#e>il^:(3-7>'^P7^-/V)Tir^-(S) -^ri/l/T^-^iriilii 
«4a-e#e>ttfc(R)-^nn>T^ (+) -f^s^d— ^ ^x/U Mi^y^n^ 

*H - NMR ( DMSO - d6 ) 6 : 0.72 - 0.91 ( m, 6H ), 1.13 - 1.64 ( m, 3H ), 
2.58 - 2.69 ( m, lfl ), 2.83 ( dd, 1H, J= 9.8 Hz, 13.7 Hz ), 3.03 ( dd, 
10 1H, J= 5.4 Hz, 12.7 Hz ), 3.34 ( d, 1H, J = 14.1 Hz ), 3.45 ( d, 1H, J = 
14.2 Hz ), 4.58 - 4.70 ( m, 1H ), 6.79 - 7.30 ( m, 9H ), 8.41 ( bd, 1H, J 
= 7.3 Hz ), 8.66 ( bs, 1H ) 

mmm 9 

15 h^>7^-)l) T^)V- (S) -7irjl/77-;i/- (R) -*P 




! H - NMR ( DMSO - d6 ) 6 : 0.54 - 0.98 ( m, 6H ), 0.98 - 2.09 ( m, 3H ), 

2.66 - 2.86 ( m, 1H ), 2.85 - 4.56 ( m, 5H ), 3.70 ( s, 3H ), 6.68 - 6.82 
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10 



15 



20 



( m, 2H ), 6.88 - 7.08 ( m, 2H ), 7.08 - 7.28 ( m, 5H ), 7.55 - 8.27 ( bm, 
2H ) 

MS ( ESI ) m / z 425 ( M - H )" 

mmm 1 o 

(3-^b^i/7i-;i/) T^)V- (S) -7i^77^- (R) -tfp 



! H - NMR ( DMSO - d6 ) 6 : 0.81 ( bd, 6H, J = 6.3 Hz ), 1.12 - 1.66 ( m, 
3H ), 2.57 - 2.68 ( m, 1H ), 2.83 ( dd, 1H, J= 8.8 Hz, 13.2 Hz ), 3.00 
( dd, 1H, J= 4.9 Hz, 13.7 Hz ), 3.14 - 3.44 ( m, 2H ), 3.67 - 3.70 ( m, 
3H ), 4.55 - 4.71 ( m, 1H ), 6.65 - 6.78 ( m, 3H ), 7.03 - 7.27 ( m, 6H ), 
8.05 - 8.69 ( bm, 2H ) 

mmm 1 1 

( 2 h+y7i_^) 7*.*)\,- (S) -7i-)l/77^- (R) -#D 
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! H - NMR ( DMSO - d6 ) 6 : 0.82 ( bd, 6H, J= 6.3 Hz ), 1.15 - 1.65 ( m, 
3H ), 2.59 - 2.69 ( m, 1H ), 2.85 ( dd, 1H, J= 9.3 Hz, 13.7 Hz ), 3.01 
5 ( dd, 1H, J= 4.9 Hz, 13.2 Hz ), 3.35 ( s, 2H ), 3.65 - 3.67 ( m, 3H ), 
4.60 - 4.71 ( m, 1H ), 6.72 - 6.94 ( m, 3H ), 7.11 - 7.27 ( m, 6H ), 8.01 
- 8.10 ( bm, 1H ), 8.58 ( bs, 1H ) 

10 2, 3-i?tKD-l, 4-^>VP**i'>-2-ti)l#-)l- (S) -7x 
-)VTy -)V- (R) -^D7ir;i/?7r> ( + ) - \^±yV^—)\y 




■H - NMR ( CDC1 3 ) 6 : 0.83 ( s, 1.5H ), 0.86 ( s, 1.5H ), 1.15 ( d, 0.5H, 
J= 10.0 Hz ), 1.19 ( d, 0.5H, J= 10.0 Hz ), 1.80 - 1.95 ( m, 2H ), 1.95 

20 - 2.03 ( m, 1H ), 2.15 - 2.20 ( m, 1H ), 2.31 - 2.40 ( m, 1H ), 2.63 - 
2.74 ( m, 1H ), 2.85 - 3.07 ( m, 2.5H ), 3.12 - 3.27 ( m, 1.5H ), 3.93 
( dd, 0.5H, J= 7.9 Hz, 11.8 Hz ), 4.02 ( dd, 1H, J= 7.0 Hz, 11.6 Hz ), 
4.30 - 4.42 ( m, 2H ), 4.54 - 4.70 ( m, 2H ), 5.74 - 5.79 ( m, 0.5H ), 
5.92 - 5.96 ( id, 0.5H ), 6.80 - 7.00 ( m, 5H ), 7.01 - 7.32 ( m, 10H ) 

25 MS ( ESI ) m / z 607 ( M - H )" 
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mmm 1 2 b 

2, 3-^hKD-l, 4 -^WS* 2 (S) -7i 

(R) -^D7i^77-> 



5 




HJtetfiJl 2 aT-ff *>;ftfc2, Kd- 1 , 4 -^>V^>**^>>- 2 - 

£;i/#-;t/- (S) -7 (R) -t:n7ir;i/77^> 

(+) - tr^->s?^-— ;u x^^;i/*Jg»fc:fflv^lllS^libfcl^Slt:^4fT 

10 'H - NMR ( DMSO - d« ) 6 : 2.70 - 3.20 ( m, 5H ), 3.75 - 4.20 ( m, 3H ), 
4.50 - 4.80 ( m, 3H ), 6.65 - 7.30 ( m, 14H ) 
MS ( ESI ) m / z 473 ( M - H )" 

■mm 13a 

15 (2R) -2, 3-^t h*D-l, 4-s<>W**i/>-2-ti)V#-)l- 
(S) -7il)l/77->- (R) -#nn4i/> ( + ) 




mmm2 obT*f#e,nfc (2R) -2, 3-^tKo-i, 4-^> i ;s;** 

20 i/>-2 (S) -7i_jl/77-> (0. 6 0g) izm&M 4 a 
T**#*>*lfc (R) -^DD^f>» ( + ) -l^^->^^--;i/ h'J7 
;i/^Dftffijfi (0. 70g) , 1 - 1 h*n^r^>^>X h 'J 7*;-;i/ • -TkM 
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(0. 5 6gK 1- [3- (^W^) 7Dt;i/] 

^ K -figfttf (0. 7 1g), ^7fWA7^ K (5mL) . N-/^ 
;i/^;i/*'j> (0. 56g) ^Ji»x. N SfiTCl 3«ffflUl#Lfc« SjMM 
ft»ttx7-;i>"r#Rb;fc»x 10%* ttftttK**^ > 'J ^A7jc^ 

&® (0. 8 5g) ZM&7^)l7 7Z£LXmtzo 

•H - NMR ( CDC1 3 ) (5 : 0.78 - 0.86 ( m, 9H ), 1.19 ( d, 1H, J= 10.7 Hz ), 
10. 1.24 - 1.40 ( m, 9H ), 1.81 ( brd, 1H, J= 14.6 Hz ), 1.89 ( brs, 1H ), 
2.00 ( t, 1H, J= 5.4Hz ), 2.15 - 2.23 ( m, 1H ), 2.28 - 2.35 ( n, 1H ), 
3.00 - 3.07 ( n, 1H ), 3.05 ( dd, 1H, J= 13.7 Hz, 7.8 Hz ), 3.20 (dd, 1H, 
J= 13.7 Hz, 5.9 Hz ), 4.15 ( dd, 1H, J= 11.5 Hz, 7.0 Hz ), 4.29 ( dd, 
1H, J= 8.8 Hz, 1.9 Hz), 4.47 ( dd, 1H, J= 11.5 Hz, 2.7 Hz ), 4.60 - 
15 4.67 ( m, 2H ), 5.69 ( brs, 1H ), 6.85 - 6.90 ( m, 4H ), 7.13 ( brs, 1H ), 
7.20 - 7.32 ( m, 6H ) 

mmm 1 3 b 

(2R) - 2 , 3 h*D- 1 , 4 -^>^Ji/**i/y-2 
20 (S) -7iUl/77-;i/- (R) -i£uu4*/V 



%%mi 3aTft&*lfc (2R) -2, Hp- 1, 

v>- 2 (S) -7i-^77-;i/- (R) -^DO-f^> 

( + ) (0. lOg) *iUf7x-;^7>i (0. 

25 2 1 g) 07-b h- r (2mL) -* (0. 5mL) $gr#£ 9 0°Ct:28$P^ 




3CID: <WO_03033506A1_I_> 



WO 03/033506 




PCT/JP02/10450 



10 



15 



20 



i 



mult, mmt&® (o. 0 5 7 g) zm&TvwrztLrntzo 

»H - NMR ( DMSO - ^ ) 6 : 0.72 - 0.90 ( m, 6H ), 1.10 - 1.40 ( m, 2H ), 
1.48 - 1.59 ( m, 1H ), 2.64 ( brs, 1H ), 2.80 - 2.95 ( m, 1H ), 3.02 - 
3.15 (a, 1H ), 3.80 - 3.90 ( m, 1H ), 4.10 - 4.20 ( m, 1H ), 4.65 - 4.71 
( m, 2H ), 6.78 - 6.92 ( m, 4H ), 7.15 - 7.30 ( m, 5H ), 8.62 ( brs, 1H ) 

mmm 1 4 a 

(2S)-2, 3-^tFo-i, 4 -^y^v-x^r^y- 2 

(S) -7i-^?7-Jl- (R) -^DD^» ( + ) -\Zir>¥*-)V 



-fr- (S) -7x.-/UT7-ybmmM4aX-ntbtitc (R) -/T^D^y (+) 

'H - NMR ( CDCI3 ) 6 : 0.83 - 0.88 ( m, 9H ), 1.22 ( d, 1H, J= 10.7 Hz ), 
1.29 ( s, 3H ), 1.30 ( m, 1H ), 1.34 - 1.50 ( m, 5H ), 1.85 ( brd, 1H, J 
= 14.6 Hz ), 1.92 ( brs, 1H ), 2.04 ( t, 1H, J = 5.4 Hz ), 2.17 - 2.23 
( m, 1H ), 2.32 - 2.38 ( m, 1H ), 3.00 - 3.02 ( m, 2H ), 3.12 - 3.16 ( m, 
1H ), 4.05 ( dd, 1H, J = 11.2 Hz, 6.8Hz ), 4.33 ( d, 1H, J - 8.8 Hz ), 
4.40 ( dd, 1H, J= 11.2 Hz, 2.9 Hz ), 4.62 - 4.69 ( m, 2H ), 5.84 ( brs, 
1H ), 6.85 - 6.95 ( m, 4H ), 7.09 - 7.13 ( m, 2H ), 7.18 - 7.23 ( m, 4H ) 

mmm 1 4 b 
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(2S)-2, 3-yth'D-l, --toJltf-Jl- 
(S) -7i^77"Ji/- (R) -^DD-f i/y 



H»J 1 4 aTff^Hfe (2S) -2, 3-^hKD-l, 4-"<>vM>** 
5 2 (s) - 71^77^- (R) -^dd^» 

'H - NMR ( DMSO - de ) d : 0.82 ( d, 6H, J= 6.8 Hz ), 1.21 - 1.29 ( m, 
1H ), 1.30 - 1.38 ( n, 1H ), 1.55 - 1.64 ( m, 1H ), 2.68 ( brs, 1H ), 
10 2.85 - 2.91 ( m, 1H ), 2.97 - 3.03 ( m, 1H ), 4.01 ( dd, 1H, J= 11.7 Hz, 
5.9 Hz ), 4.15 ( dd, 1H, J - 11.7 Hz, 2.4 Hz ), 4.65 - 4.75 ( m, 2H ), 
6.80 - 7.12 ( m, 9H ), 8.10 ( brd, 1H, J= 8.3Hz ), 8.73 ( brs, 1H ) 

mmm 1 5 a 

15 2, 4-^>^W^O-2-M^-;i/- (S) - 

7x^77^1/- (R) -^DD^>» ( + ) )]/ I7r;i/ 



'H - NMR ( CDCI3 ) 6 : 0.85 ( m, 9H ), 1.28 ( s, 3H ), 1.42 ( s, 3H ), 
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1.72 ( m, 1H ), 1.89 ( m, 1H ), 2.00 ( m, 2H ), 2.18 ( m, 1H ), 2.31 ( m, 
. 1H ), 3.04 ( m, 2H ), 3.19 ( m, 1H ), 4.14 ( m, 1H ), 4.27 ( m, 1H ), 
4.46 ( m, 1H ), 4.64 ( m, 2H ), 5.69 ( m, 1H ), 6.87 ( m, 4H ), 7.26 ( m, 
5H ) 

5 'H - NMR ( CDC1 3 ) 6 : 0.82 ( m, 9H ), 1.29 ( s, 3H ), 1.43 ( s, 3H ), 
1.87 ( m, 1H ), 1.92 ( m, 1H ), 2.03 ( m, 2H ), 2.20 ( m, 1H ), 2.34 ( m, 
1H ), 3.02 ( m, 2H ), 3.17 ( m, 1H ), 4.05 ( m, 1H ), 4.25 ( m, 1H ), 
4.40 ( m, 1H ), 4.51 ( m, 2H ), 5.84 ( m, 1H ), 6.90 ( m, 4H ), 7.20 ( m, 
5H ) 

10 

rn.rn.rn 1 5 1> 

2, 3-^th*D-l, >- 2-#;i/#n;i,- (S) - 

7x-J!/77-^- (R) -#DD^>> ( + ) -ViS X. 7,^)1 




2-fi)lX-)l- (S) -7x^77^1/- (R) -#UUji/> ( + ) - 

'H - NMR ( DMSO - ) 6 : 0.79 ( m, 6H ), 1.22 ( m, 1H ), 1.31 ( m, 1H), 
20 1.53 ( m, 1H ), 2.63 ( m, 1H), 2.85 ( m, 1H ), 3.18 ( m, 1H ), 3.88 ( m, 
1H ), 4.18 ( m, 1H ), 4.65 ( m, 2H ), 6.81 ( m, 4H ), 7.24 ( m, 5H ), 
8.30 ( m, 1H ), 8.62 ( m, 1H ) 

'H - NMR ( DMSO - (!« ) 6 : 0.76 ( m, 6H ), 1.21 ( m, 1H ), 1.30 ( m, 1H), 
5 1.51 ( m, 1H ), 2.63 ( m, 1H), 2.85 ( m, 1H ), 2.89( m, 1H ), 3.96 ( m, 

25 1H ), 4.17 ( m, 1H ), 4.81 ( m, 2H ), 6.80 - 7.24 ( m, 9H ), 8.21 ( m, 
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1H ), 8.63 ( m, 1H ) 



5 

(i) -yu^Tv-hmmim 

t hMirof 7V-A(iI FN-7«bfcJ 1 1 l»?,iiU t 
h ffimm 7"Df7V — A J 1 1 i 5. MS^ t tz o 

^rDfrv-Aii o. 5-1. o\j/mL<Dmmz*z>&5izfcfommm 

15 (20mmol/L Tris-HCl(pH7.5)+liniDol/L DTT) T^IRLT^ffl Lfco h U 7"> 
>^tS«0«iZliSuc-LLVY-MCA^SM^ LTiffl Lfco iMO^^^Ktt. 

*H#>t, ^ODMSOgM9 6^/U-h (UI3;) CUL/well 
f^atfeo T-DrTV-AiitO. 5-1. OU/mL) §8 9 

20 //L/wellfoMU, /I/- h ^ *1t-T**g£L£^ 3 7°C7:1^P^ 
>^i^- h bfeo ^T*« (2 0 0 /zmol/LOSuc-LLVY-MCA) §10^L/ 
well^MU ru-h $*y-T~m&l,tzig, 3 7-C-ClRFlH-f 
^- h L£ 0 1 0%SDSM?: 1 00//L/we 1 1 "Totf-a LT.£J<& 

£^±£1*fc^ v^nri/- Hj-*'- (Wallac Arvo 1420)TAex= 
25 355nuu Aem=460niD(zi5(t t^ 0 »£Lfc3^&Jg£af3. & 

&T*7u^Tv-AmmmmmLtz 0 




'02/10450 
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(%) =(1 - 



T-B 



C-B 



) xlOO 



to 



10 



15 



20 



25 



#{4 



IC S0 ( ng / nL ) 



MG - 304 (WO 96 / 13266 ) 
12a 

1 b 

2 b 
4 
5 
6 
7 
8 

1 0 
1 1 
1 2 b 
1 3b 
14b 
1 5 b 









b h 


( &mm ) 


( mm. ) 






3.0 


3.7 


2.2 


2.1 


0.8 


3.1 


0.49 


1.7 


0.63 


1.5 


0.57 


0.56 


0.70 


1.6 


0.36 


0.33 


1.5 


2.1 


0.69 


0.50 


0.98 


1.9 


0.32 


0.38 


1.7 , 


3.1 


0.69 


0.56 


2.0 


3.7 


1.1 


1.1 


2.2 


3.7 


0.73 


0.79 


1.5 


1.9 


0.74 


0.69 


2.6 


4.9 


2.1 


1.4 


0.048 


0.34 


0.56 


1.5 


1.5 


2.3 


0.88 


0.73 


1.6 


2.4 


0.86 


0.68 


2.6 


2.1 


1.0 


1.2 
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MG - 304 : 

N-T*3-)i- (S) -D^>;i/- (S) -/3- (l-i-y^)i) 77-;i/- 

(R) -^DD^» 




5 

(2) IBD (ftftttM&jft) fc»-r*^ffi 

7yF TNBS ^jft^T^tti^tt»*«^**©W*C'«fc < fflV^ft£»« 
7\H/©— - 2T*£5 (G. P. Morris et. al., Gastroenterology, 1989, 96, 795- 
10 803, B. Zingarelli et. al., Agents Actions, 1993, 39, 150-156) 0 

umm-MLtz 7 mm® so mm.®? y he h u- rn^>-t?>*;i/ 

*>i? (80mg/mL) © 50%^^y-;i/^M 0.25mL ^WCfflilT^llfeo 

15 nMM 2b x 12 a, 1 2 blMMb£*W± 0.5%*;i/^4^^^;i/-fe^n- 
h U •> A+0.01%Tween80+0.5%DMSO *»ffl[*a£«Ii:"r S5K»*i: U TNBS & 
^©HuB^ 10 10 7 BBaa»t8:#tfco »J©**H»l=«!#Ufc#*3> 

20 f&*ldi:UT©W«lft**!JWf-rSfc«) N 3fc#£»£J£©tS«fcfcM^&iiT^a 

totifflmmrv?-*-?*) >*Mmm®tLxMmvtzo 7*m-7v>& 0.5% 

*;M**S/*^;Mr;i,n— h >J <>A+0.01%Tween80+0.5%DMS0 7jc$g$£»J 
fc-faSHBHteU TNBS &m© mi B <fc t) 1 B 1 @ 7 0Blgaa4lft. 
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mitztZZ, MMm 2 b, 12 a, 1 2b|3«fl5'&4&, Tif^T* >J 

HJ£#'J 2 b, 12 a, 1 2 bfEfHb^$l<D&#5«(j3l©## 



-65- 



5 



10 
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it 

CTOP02 



If © S5 



1. -jfta (1) 



H ° I' 

* Hp h (l) 



[s$>K Xii-K (2) , (3) , Sfctt (4) 



^-(ch,)— ^_ CH2 _ OC z X 



zl 



(2) (3) (4) 



YiiiS (5) , S-fcfckaS (6) 



R -OH ? 



i 

OH 




(5) (6) 

Sfctt7i-;i/.C 1~C 6 7)l*)l&T:frt). Z 1 W»lfcft«MfT-ife 
20 2.. -jft5$ (7) 
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O ^2 H OH 



.OH 



(7) 



10 



15 



20 



3. -fl£5£ (7) [S*, X(i-K (2) (2) Ii2-firj|, 

3 2 - 7 »; ;m. 3 - 7 y ;m 
2- (2 -^:n-;b) x^;^ 2- (3-^x-;u) i^;i/Stfe(i,2 - (2 

V7^;us. 7d« V7°Dt;i/a$fc(i^>v;i/S^^T] t*SI£*i£k 

4. -«5£ (7) [iS^ Xii-« (3) T-&>K (3) li7i-iMf 
fr&s 2-^DD7i-jWfM, 3-!?dd7x-;M^H x 4-7dd 
7i-iMfM, 2-7WD7izJMfJH, 3-7MD7i-Wf 
;i>£, 4-7;WD7irjM« 2-^F^>7ir;M« 3-* 

t>*R 2 tt[pJ-t7c«^^oT, 7*^;i/Ss -rv^;i/*, 7ntM, -fvro 
VimZtzlZ'OitjmZmtl Tl^tiS, B»^JS2gBto^tltfett^© 

5. -*S5$ (7) [^4»x X{±-^ (4) T-ifc'K ZMii^JJsH^fcM^ 
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6. -flSiS (7) [xt*> Xtt2-fi-;Mf^ 3-^x-;M^;i/Ss 
2- (2 -7 »;;!/) xf;i/i, 2-^DD7x-;Mf;^ 3-7dd7x- 

2-^h^^>7i-;MfMs 3-^hJr^7i-;W^fi, 2, 3—>*t 
5 KP-1, 4-^>^^^>-2-f;i/Stfcli,2, 3-^tKD-l, 4 

10 

7. 2-^^— (S) -^^-/UTy^/V- (R) -^on^^ 3-^- 
^7tf^- (S) -7x-;U77'^- (R) -Ttfnn^i/i^ 3- (2-7VM7ntt— 
yu- (S) -7^-y^T7-/^- (R) -7j?PP>fW % (2-^PD7^-/u)Tir^- (S) 
-7x-/>77-/l'-(R) -t^pp^vV, (3-^PP7i-/k) 7tf ^ - (S) - 7i- 

15 . /UTy— ^-(R)-/-J?na^y % (3-7^;*-P7i~/i07ir^/u- (S) -^^/UT^ 
-/u- (R) -Ttf dp^v^ (4-7/u^"P7^— /v) T-fcfvi'— (S) -7 zc—iVTy—fl'— 
(R) -#op^y, (2->h^>7*=/U)T-fef /U- (S) -7x=^77-^- (R) - 
*n^>^ (3-^^y7x^)7t^- (S) -7;n— /l/77=^~ (R) -**pd^ 
2, 4-^^/v J ^-=3r^>'-2-7J^#— /V-(S)-7x= >VT?~ 

20 A— (R) -#P7^-yuT7— >\ (S) -2, 3-S?fcKn-l, 4-^<y s /> f ^>V-2- 
7J/U^=/U-(S)-7^-^T7^W-(R)-^pp^>' > (R)~2, 3-^tKP-l, 4 
-^^/^^->^-2-^7y^^/v- (S) -7xx;i/77^- (R) -#pn^>y| 
fcf22, 3-^fcKa-l, 4— <y/i?f ><y-2-*M^- (S) -7x^77=^ 
- (R) -tf np^y-efcSs If^«2fE«<Z)ft^^cM^^^{c^t75m 

25 IXfi-fcflJyJcfgJfc,, 

8 . - "/i&xt (8) 

-68- 



DCID: <WO_03033506A1J_> 



WO 03/033506 




PCT/JP02/10450 




(8) 



[5$+, X, R •fcitfR Milium T*£ftb£&©h|i0-T&3] t^^ti^s 

5 

9. -jftS (8) [iS'K Xtt-jRS; (2) -C&tK -JftSC (2) \±2-3-x.-)\, 

3 =.)\,* 2-7>j;m« 3-7U;Wf;i/«> 

2- ( 2 -^x-;b) xf-;i/£ % 2- (3-^xx;i,) x^;i^£fc&2- (2 

10. -jea; (8) [S;tk Xtt-flftS; (3) T&tK (3) li?!-;^ 

15 D7irjMfJH N 2-7WD7i^M^l/Sv 3-7.;WD7i-;M 
4-7JI/tD7irjMf;H N 2-* h*>/7 3- 

J:U*R l tt|qH*fcttg&^T\ <iV7mm, 7nt;H, -fV7 
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